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PCT/ 1 L98/ 00105 Data transm ssion system and conponents thereof FIELD OF THE
| NVENTI ON The invention relates to data transm ssion systens in general and
to i npact responsive access control systens in particular. 5 BACKGROUND OF
THE | NVENTI ONva o8/39839Pat ent 4, 197,524 to~Salem there is il ucImosadiesnd
described a tap actuated |ock for installing on a door's inside surface
whi ch i s opened when an access conbination is tapped on its outside
surface. The taps are detected by an 10 inpact sensitive device which
produces a sensible output in response to an inpact A typical access .
conbination is a four-nunber code, for exanple, 4,3,2,5 which requires the
tapping of a first ser of four taps, a relatively |ong pause, the tapping
of a second set of three taps, a second relatively | ong pause, the tapping
of a third set of two taps, a third relatively |long pause and finally the
tapping of a fourth and last set iS of five taps. Such a procedure takes a
relatively long tine, in fact, anywhere between about 10 to 20 seconds and
renders the access conbination relatively insecure. SUBMVARY OF THE

| NVENI | ON 20 In accordance with the present invention, there is
provided a data transm 4@ franvissith Systénd Rh@ coHdponkns thekdafan i mpact

i ransm ssive body and conpri si ng: (a) a data transmtting device having
a reciprocable inpact inpeller head for transmtting an encoded series of

di screte mechanical inpacts to a first sunface

FIELD OF THE INVENTION
The invention relates to data transmission systems in general and to
impact responsive access control systems in particular.

5 BACKGROUND OF THE INVENTION

In US Patent 4,197,524 to Salem, there is illustrated and described a tap
actuated lock for installing on a door’s inside surface which is opened when an
access combination is tapped on its outside surface. The taps are detected by an

10 - impact sensitive device which produces a sensible output in response to an impact.
A typical access combination is a four-number .code, for example, 4,3,2,5 which
reqlﬁreéthetapping of a first set of four taps, a relatively long pause, the tapping of a
second set of three taps, a second relatively long pause, the tapping of a third set of
two taps, a third relatively long pause and finally the tapping of a fourth and last set

15  of five taps. Such a procedure takes a relatively long time, in fact, anywhere
between about 10 to 20 seconds and renders the access combination relatively
insecure.

SUMMARY OF THE INVENTION

20 In accordance with the present invention, there is provided a data
transmission system suitable for use with an impact transmissive body and
comprising:



of an inpact traesm ssive body, and (b) a data receiving device having an
| npact sensitive transducer at a second s surface of the inpact
transm ssive body substantially opposite to its first surface for pickin up
vi brations resultant of said series of inpacts. A data trm ssion system of
the present iwyegdossn is suitable for a w de range of both uRCTILI&GMPDHNal
data transm ssion applications, for exangle, transmtting readings
constituting data froma sensor or a detector to data collection 10
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- may be not convenient to install or suitable to operate, for example, transmitting data
15  respectively through and across the walls of a sealed or pressurized container or a
reinforced concrete wall.

In a data transmission system of the present invention, data is preferably
encoded as the time intervals between consecutive impacts thereby defining an
"average impact baud rate”, namely, the average number of impacts per second.

20  For example, in the case of a solenoid driven impeller head whose minimum and
ma:dmmﬁmeintqrvalsbetweencomecuﬁvei:hpaclgis30msecand 100 msec,
respectively, and the minimum time interval increment between consecutive impacts
is about 1 msec, there are 70 distinguishable intervals each of which can represent an
instruction code, a data reading, and the like. With such a solenoid driven impeller

25  head, the average impact baud rate is about 20 impacts per second, however, it is
envisaged an average impact baud rate of a data transmission system of the present
invention can be considerably increased.

A data transmission system of the present invention is particularly
suitable for implementation in access control applications, for example, to open a

30 mortise lock, to open a bank safe, to obtain entry into a computerized

communication and control network e.g. at an automatic tefler machine (ATM) and
the like. In such applications, a data transmitting device effectively constitutes an



suitable for nplenmentaton in access control applications, for exanple, to
open a 30 nortise | ock, to open a bank safe, to obtain entry into a
conput eri zed comruni cati on and control network e.g. at an automatic teller
machi ne (ATM and the like. In such applications, a data transmtting

devi ce ef f ectyeysdnaessponstitutes an el ectronically control | RCI/Ra800108
typically inpcting a single encoded serigs of inpacts, nanely, an access
conbi nation. In these and ot her applications, an encoded series of inpacts

i ncl udes, for examblicallyacoh@died ByCfoY HpiGMyCRihabiRizbh @ﬁitgireogl%cgéed?’%rieé%f 55 and

62 nsec which can be tfansmtted’in |less than a quarte a second and _is

S one of a tdmphactshamely, apjaecessaombinatiens In thess and;ather applicigions, ahencodedRI EF
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exanpl es, ref eriSramd 62irhdec mhich|can b transauited:in lesh ¢than acqwarserrofiansgeoixiaant g s
inwhidc Fig..1is e . bl o lc<agr,.am of .a data tanm ssion system of
t he present 3 n@ﬁ??%ﬁ%ﬁ@“kﬁwe%%%@%ﬁg%m ation of an access
control systemincluding an electronic nortise |ock and a hand-hel d,
pen-1ike electronic ke and 4 are respectively a

15 Fi gs.
cross secti onal BRAEEP WQFJ%%%F%e el ectronic key of Figure 2;

Figs. 5 and 6 are grap@hCabeteP ifRindin OF thefivatibd SseRtshby s MBE sgRgoded
series of discrete nechanical inpacts; Figs. 7 and 8 are pictoria

repr esent at i onsmaf beqqwried oukin prastice, hy Way gbnqndimiting examples wilkmaw a dat a
trnsmtti ngl@eﬂmw%mﬁwgm touch keypad
Fig. 1 is a schematic block diagram of a data transmission system of the
present invention; _ |
Fig. 2 is a pictorial representation of an access control system including
an electronic mortise lock and a hand-held, pen-like electronic key;
15 Figs. 3 and 4 are respectively a cross sectional view and a block diagram
of the electronic key of Figure 2;
Figs. 5 and 6 are graphical representations of different types of encoded
series of discrete mechanical impacts;
Figs. 7 and 8 are pictorial representations of the electronic mortise lock
20  of Figure 2 and a data transmitting device respectively activated by a touch keypad
and a remote control;
Fig. 9 is a pictorial representation of an electronic combination padlock
and the hand-held, pen-like electronic key of Figure 2;
Fig. 10 is a cross sectional view of a data transmitting/receiving device;
25 Fig. 11 is a block diagram of a data transmission system of the present
invention for transmitting data from a sensing means to a data collection means;
Fig. 12 is a block diagram of a data transmission system of the present
invention for transmitting data from a control means to an actuable component; and
Fig. 13 is a block diagram of a data transmission system of the present
30 invention for transmitting data between two data processing systems.




and a renote control Fig. 9 is a pictorial representation of an electronic
conbi nati on padl ock and the hand-held, pen-like elecironic key of Figure 2;
Fig 10 is a cross sectional view of a data transmtting/receiving device;
25 Fig. 11 is a block diagramof a data transm ssion system of
the present ivayegdossmn for tansmtting data froma sensi ng NeERCEINSSOEI0S at a
collection neans; Fig. 12 is a block diagam of a data transm ssion system
of the present invention for tansmtting data froma control nmeans to an

actuabl e COWO%M&M@@?W@@W%W ssi on”
system of the present 30 invention for transmttin ata between two data
processi ng systems Withreferemes q:drmgaflgmfl RRER tENBASHMBENTS
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sensitive trsan W@%@Wﬁ%ﬁ‘%ﬁw ﬁﬁ ?r 5 and
the inpact i m@@rwmmmmmmsmmmwmmmnaﬂg devi ce
6. Turning now to Fi there |s shomg an electronic nortise |ock 7

i ncl udi ng a dat3 &’r?gda@é’{m JEvitun) coupled to a nicrophone 8
adapted for 10 inti namwﬁow&sn'gmem Hkdd B shHRn lal Tled@orde! ioptfs8 1&fk # sol i d
door 9. The door nmy be opened by . a hand- hel d, pen-1ike el ectronl C tey 10

constituting a mdv@nsa%mmagew\mtéhow cairiedip parictopeme Siadaptehione 8
pi cks up Vi by aty @RS AbadpbGticiUhing thd'Bkidesurface of a solid door 9. The door may be

opened by a hand-held, pen-like electronic key 10 constituting a data transmitting
device. .
.In operation, the microphone 8 picks up vibrations at the door's inside
surface which are the result of the impacts against the door’s outside surface from the
15 electronic key 10. The vibrations are suitably processed and then compared to an
access combination for selectively operating a motor or solenoid (not shown) to.
drive a dead bolt 11 between a locking operative position and an unlocking operative
position when the encoded series of impacts matches the access combination.
As shown in Figures 3 and 4, the electronic key 10 includes a tubular
20 housing 13 with a closed rear end 13A and an open front end 13B from which
extends a tubular leading portion 14A of an élccuomagneﬁc device 14, eg. a
push-type solenoid, having a reciprocable pneumatic hammer type impeller head
14B. Interdisposed between the rear end 13A and the push-type solenoid 14 is a
battery 15 and a normally open spring biased switch 16 which is closed on
25  depressing the tubular leading portion 14A at key 10 against an impact receiving
surface ie. a door. On closing the switch 16, power is provided to electronic
circuitry 17 including a controller 19 for activating the solenoid 14 in accordance
with a predetermined code stored in a memory 20.
The key 10 is designed to impact an encoded series of impulse-like, high
30 energyimpactsasaﬁmcﬁonofthepresendeofahsenceofimpactsata
predetermined impact rate (see Figure 5) or time intervals between consecutive
impacts (see Figure 6). For example, Figure 5 shows an access combination



surface which are the result of the inpacts against the door's outside
surface fromthe 15 electronic key 10. The vi bnations are suitably
processed and then conpared to an access conbination for selectively
operating a notor or solenoid (not shown) to drive a dead bolt 11 between a
| ocki ng operwioggResd®si ti on and an unl oci ng operative positi MCTENISOOLASE
encoded series of inpacts matches the acgess conbination. As shown in
Figures 3 and 4 the el ectronic key 10 includes a tubular 20 housi ng 13
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menory 2. The key 10_I's desi gned | qpact, an encoded series “of

i mpul se-1i ke, W35’8“@rﬁeﬁb69’5 ¢ rogise lock 7jopenedsby;
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i nterval s between consecutlve I npacts_(see Flgure Figure 5
shows an acces@%@ﬁk&@% mb@&@mkﬁﬁep relestreniekayaldi ve of the

B TSt Figu%es shove o ol i Bk Rof %ﬂéﬁﬂ%%}%b?%%ﬂ% e
correspondi ng ddadransmg/rcmvms deviest A% dnchadimgs a cpish-typei sodmoids14 and a
microphone 8, the former having a reciprocable impeller head 14B for indirectly
impacting against an impact transmissive body 26 via an interior wall 27 of the
device. ' :

15 Figure 11 shows a data transmission system 28 for transmitting data
from a sensing means 29 to a data collection means 31 via an impact impeller device
3andanlmpactsenmuvetransducer2d1sposedonopposnemdesofanmpm
transmissive body 30.

Figure 12 shows a block diagram of a data transmission system 33 for

20 transmitting data from a control means 34 to an actuable component 36 via an
impact impeller device 3 and an impact sensitive uansducer 2 disposed on opposite
sides of an impact transmissive body 35.

Figure 13 shows a data transmission system 37 for transmitting data
between a pair of data processing systems "A" and "B" 38 and 39 via a pair of

25  transmitting/receiving devices 25 disposed on opposite sides of an impact
transmissive body 40. '

While the invention has been described with respect to 2 limited number

of embodiments, it will be appreciated that many variations, modifications and other

30  applications of the invention may be made. For example, instead of a microphone,
an impact sensitive transducer can be implemented by a piezoelectric device, and the

like. Data transmission can be encrypted in accordance with conventional data



S : Figure 7 shows the electronic nortise |lock 7 opened by a data
transmtting device 21 including an inpact inpeller head activated by a
touch keypad. Figure 8 shows the electronic nortise |ock 7 opened by a data
transmtting device 22 including an inpact inpeller device activated by
renote contr elodsisgssve 9 shows an el ectroni ¢ conbi nati on pad ROILISHOSened
by the electronic key 10. 10 Bor use in bidirectional data
transmtting systens, Figure 10 shows a data transm ttng/receiving device
25 i ncl udi ng  a efipittonRAEE. %&f&%@l@ﬁ&%?%&éagﬁﬂéﬁn&g havi ng
a reciprocable inpeller head 14B for indirectly inpacting against an inpact
transm ssi ve beeppssoepmbinatigns m@msgml (ﬂieth beeperiodically updated -

Figure 11 sho g@&vglg{ ﬁﬁﬁﬁ%%g a from a
sensi ng neans 33 $0°4 data ¢ ectlonxneans SRV {¥ |np§%%m$ﬁ%

devi ce 3 and aneliclp sectrityspysterns, burglar systechs end the lilie.sposed on opposite. S|des of
an i npact transm ssive body 30. Figure 12 shows a bl ock diagramof a data
transni ssi oR system 33 for 20 transmitting data froma control nmeans 34 to
an act abl e conponent 36 via an inpact inpeller device 3 and an i npact
sensitive transducer 2 di sposed on opposite sides of aninpacttrasrissive
body 35. Figure 13 shows a data transm ssion system 37 for trnsmtting data
between a pair of data processing systens "A'" and "B" 38 and 39 via a pair
of 25 tranitting/receiving devices 25 di sposed on opposite sides of an

i npact tansm ssive body 40. Wiile the invention has been described with
respect to a limted nunber of enbodinents, it will be appreciated that
many vari ations, nodifications and other 30 applications of the invention
may be nmade. For exanple, instead of a mcrgphone, an inpact sensitive
tranducer can be inplenented by a piezoelectric device, and the



| i ke.: Data transm ssion can be encrypted in accordance w th conventi ona

dat a encryption standards. In addition, for exanple, in control access
appl i cati ons where access conbi nations.-are necessarily matching, they can
be periodically updated using conventional al gorithm based conbination
gener at ors hintgesrsdssei ncorporated in vehicle security systensCIALSEN0305
systens and the |ike. 5s CLAMS: 1. ~4A systemconprising a
data-transmtting device and a data-receiving device, characterized in
that: the dat aé]a,mggn tting device conprises an electronically controlled s
clectromagnetic device with an inpact inpeller head which can reciprocate
so as to inpact an inpact transm ssive body and transmt to said body a

series of inpulse-ly fRchRgl ﬂ%gteh{%ﬁﬁl} s tinme
i nterval s bet vvg‘en coar%gaecutlvebllg acts olégoé glet??%s ﬁt%%g?g‘g‘ggw ng
devi ce havi ng and comgisingsensitive transducer for pi ckdng 10 up, fromthe

| npact transm sSive alon resul ting f.romsaid series

ol se- | K8 i oaR tenpiets ey P Saving & reiitbeoPie dundt rppale Belix. 2. A
system accor di ng t&aﬁnﬁmnganembdedeeﬁesudﬁmmcm@ﬂmﬁa@ltotwwwe or

absence of inpacts gt a predeterm %Pgbég@act rate. 3. A system accordi ng
to daim1l or 2, |ngdeV|ce|s

(b) a data receiving device having an impact sensitive transducer at a second
surface of the impact transmissive body substantially opposite to its first
10 surface for picking up vibrations resultant of said series of impacts.

2. The system according to claim 1 wherein a series of impacts is encoded as a
function of the time intervals between consecutive impacts.

15 3. The system according to claim 1 wherein a series of impacts is encoded as a
function of the presence or absence of impacts at a predetermined impact rate.

4. A data transmifting device for use in a system according to claim 1.
20 5. The device according to claim 4 configured to be hand-held.

6. The device acl:ording_to claim 5 activated on its being pressed against an
impact transmissive body.

25 7. The device according to claim 4 activated by an integrally formed user
interface.

8. The device according to claim 4 activated by a remote control user interface.

30 9. A data receiving device for use in a system according to claim 1 and
responsive to an average impact baud rate of greater than 20 impacts per

second. : —
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15 responéi ve to an average inpact baud rate of greater than 20 inpacts per

second. 4. A system according to any one of Clains | to 3, wherein said
data-transm tting device conprises a sol enoid-driven inpeller head for
transmtting said mechanical inpacts to said body. 5. A system

according towowsnsesse of Clains 1 to 4, wherein said 20 dat a-RGTARSQ0A4S ng
device forms part of a sensing neans, saRd series of inpacts encodes
information on a sensed paraneter and sai d data-recei vi ng device forms part
of a data-collection neans for collecting the sensed information. 6. A
system according to any one of Cains 1 to 4, wherein said
data-transmittilfg @MMWW@%W%W@%@&@M“ of

i npacts 25 encodesmr‘.ﬂ ik B WM% ﬂ’\?ﬂ g
associated with an ac.ua1 e ent |s act ua%e upon recel pt of

an actuation data transmtted by said control nodul e. 10 7. A. system
according t %} Iﬁ Ffb‘& ﬂ#lf I ect roni,cal ly
control |l ed Ee ?oriqeﬁﬁw Ing a %‘choded Serres o LIRdreeY an.
access conbi nat| onmpab'aa@inktmmj:aamﬂﬁed:odprrponent is an access
controller. S. A system according to Claim?7, wherein said access
controller is a lock. 5 9. A system according to any one of Clains | to

4, for transm b ngidéRbad PRdy\it Combinaion atefiisg 10¢laiilf S, Wherein the data
transmtting device is part of a first data processing unit and the data

transmtting device is part of a second processing unit, and wherein the

first data groqgssAggyfbphge,{lyMa&mi@wlﬂata r ecei vi ng devi ce which
is identical to the said data Treceiving device and the second data

14. The key according to claim 13 configured to be hand-held.

15, The key according to claim 14 activated on its being pressed against an impact
15 transmissive body. '

16. A lock for use in a system according to claim 1 and responsive to an average
impact baud rate of greater than 20 impacts per second. '

20 17. A system according to claim 1 for transmitting data from sensing means to
data collection means.

18. A system according to claim 1 for transmitting data from control means to an

actuable component.
25
19. A system according to claim 1 for transmitting data between two or more data
processing systems,
This Sheet Has Been Replaced
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10 processing device also conprises a data transmtter device which is

I dentical to the said data transmtter device. 10. A system according
to any one of Clains 1 to 8. wherein said data-transmtting device is
configured to be hand-held. 11. A system according to any one of Cains |

to 10, furtheyossds®¥®i sing an. 15 int egraé user interface forreriiosesiosny’ t'he
series of inpacts. 12. A system accor ng t 0 any one of Claims 1 to 10,
further conprising . a renote contral he serjes of jnpacts.

15" sa;ad;fmiP«sawgtﬁeerﬁmﬁ* SRy S el

whi ch can 20 reciprocate in a coded fashion so as to inpact an inpact
transm ssive bo@hAIME: transnit to sald body a serles of inpulse-like

mechani cal im pact | lisReldoaipsdaicer of
the data receivi® idg&?% f&% seri es o % ts enco I ng deat°a9t0 be
transmtted frommpmng:ransmttl ng device to the receiving deV| ce the dat a
bei ng encoded as t |¥@% Euﬂ e&gﬁd 25
seri es. A da transm ngW(l?ece agco ]&% t a m 13 \geer ein
sai d data i s encoded bwqmmmmdedmﬁemlsq- MM@PM er m ned
| npact rate. 15. A dat a #égg@m ag;?\” ce according to Caim13 or 14,
wherein said data is enco at an m% baud rate of greater than 20
|1gpact i4pe\rmsecend(b)_ daﬁﬁgmammehzmﬁnmmmmﬂm&rm%t 0 ? ai m

or : erein sai a %@Ee Pleid JerleIPGC finallr €at er

' : : al

than 20 i npacts per secon ransmtt deV| ce accordl ng to
any one of Cl ains 13 t arafémissive body.

2. The system according to claim 1 wherein a series of impacts is encoded as a
function of the time intervals between consecutive impacts.

3. The system according to claim 1 wherein a series of impacts is encoded as a
function ofthepresenceorabsenceofimpactsatapredeter:ninedimpactraﬁe.

4. The system according to any one of claims 1-3 wherein said data receiving
device is responsive to an average impact baud rate of greater than 20 impacts per

second.

5. The system according to any one of claims 1-4 for wransmitting data from
sensing means constituting said data transmitting device to data collection means
constituting said data receiving device.

6. The system according to any one of claims 1-4 for transmitting data from
control means constituting said data transmitting device to an actuable component
constituting said data receiving device.

7. The system according to claim 6 wherein a lock opening device constitutes

said control means and a lock constitutes said actuable component. I ——
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conprising a solenoid-driven inpeller head for transmtting said nmechani cal
s inpacts to said body. 17. A data transmtting device according to any
one of Clains 13 to .6, serving as an electronically controlled key,
wherein the series of inpact encodes an access conbination gafgesdoles A
data transmMQ¥858evi ce according to any one of dains 13 to 17, being lo

configured to be hand-held. 19. A data transmtting device according to
any one of Clains 13 to 18, conprising a user interface for activating said
series of inmpulses. 20. A devi ce according to any one of Clains 13 to 17,

further conpri&i nJhasysemucerdingtorany ohoof dais Vet fompnsminthgslamibesveed | npul ses.
s 21. A devi ce accoyding to any one of Clains 9-20 wherein said device
conpri ses sai cfwazgfﬁ‘o’feé%'@ipggﬁémﬁ B8 22. A nethod of data transnission
froma data-transmtting device to a data-receiving device, conprising: (a)

in the data-transninting devicge, coding said data nto a series of 20

i mpul se-1i ke iﬁpaé‘tc@,& ?ﬂ@‘?ﬁ%gmﬁggwflﬂ Hbgggﬁmlniag@r el r?ﬁea?écli an

el ectronical |l yi-gontrol |l ed el ectronmagnetic device with an inpact head which
can reciprocate so as to inpact an inpgact sensitive body and transmt to
said body the series of inpulse-Ilike nmechanical inpacts, die data being
encoded as ti nm. i Mhedeviet scchidingRedaitidnentigitddiebd inpdatld. of 25 said
series, and inpacting said inpacts onto the inpact transm ssive body; (b)
in the data receiving device, picking up, by nmeans of an inpact sensitive
transducer, fram T dbviee dicordirightoallaifN B0 ctiSated b s beilpretiedl aguitisi &5 Of -

i npacts and deé:n%gcltn sagigego%'fv.a. :

12. The device according to claim 9 activated by an integrally formed user
interface.

13. The device according to claim 9 activated by a remote control user interface.

14. The device according to any one of claims 9-13 constituting a lock opening
device for opening a lock.

15. A data receiving device for use in a system according to any one of claims 1-7
and responsive to an average impact baud rate of greater than 20 impacts per second.

16. A data transmitiing/receiving device for use in a system according to claim 8§
and including an impact impeller head and an impact sensitive transducer responsive
10 an average impact baud rate of greater than 20 impacts per second.

17. The device according to claim 16 wherein said impact impeller head indirectly
impacts against an impact transmissive body.
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12 23. ‘A nmethod according to Caim22, wherein the data is encoded into

presence or absence of inpacts at a predeterm ned inpact rate. 24. A
met hod according to Claim22 or 23, wherein the inpacts have an average
baud rate of 20 inpacts per second or nore. s 25. A nmeth b9 to

any one of WQ9%385392 to 24, wherein the data-transnmitting device ?orms part
of a sensing neans, said data-receiving''device forns part of a data
col l ection neans and said series of inpacts encodes information on a sensed

par anet er . A nmet hod accordi ng to any one of Clainms 22 to 24, wherein
the io data tr S thduiod h ﬁdg{msggglg aid
dat a-recei vi ng ge\%ce I'S tglgzs{%%l ate &E& gr?oact atabl e corrpoJrJt gl said

series of i npacemprisingdhf stgs efont r ol data for actuation of said act uat abl e

conponent. 27. m&ﬁﬁﬂiﬁ:ﬁ%gﬂi&&%ﬁ @ll?eEIﬂ: \84; ,Inﬁ Bfr ol modul e
I's an el ectronically contro sal t uat abl e conpohent |s an access
controller, and is saiihpasttrangwissive wds encodes an access conbi nati on

data. 28. A et d &ﬂ%qig nfR VRS e s ofBn \}?a myc{%&rel n said
dat a-transm ssi on devi‘ce sal data recel vi ng de I ce are each associ ated
with a data processi ngragsmisssmbodsind sai d series of inpacts encodes data to
be transmtted fromthe data transmtting device in one data processing

systemto the data 20 receiving device in another data processing system
19. The method according to claim 18 wherein a series of impacts is encoded as a

function of the time intervals between consecutive impacts.

20. The method according to claim 18 wherein a series of impacts is encoded as a
function of the presence or absence of impacts at a predetermined impact rate.

21. The method according to any one of claims 18-20 the series of impacts is
transmitted at an average impact baud rate of greater than 20 impacts per second.

22. The method according to any one of claims 18-21 for transmitting data from
sensing means to data collection means.

23. The method according to any one of claims 18-21 for transmitting data from

control means to an actuable component.
24, The method according to claim 23 for opening a lock.

25. The method according to any one of claims 18-21 for transmitting data
between two or more data processing systems.
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